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VHA/DOD CLINICAL PRACTICE GUIDELINE FOR THE
MANAGEMENT OF ASTHMA

Introduction

Asthma is a chronic inflammatory disease of the lungs characterized by episodic and reversible airway
obstruction. In the United States, rates of asthma have been increasing over recent decades in al age and racial
groups, from an average of 30.7 per thousand to 53.8 per thousand in 1994 (1). In 1998, asthma affected an
estimated 17.3 million persons in the United States, including over 4.8 million children (2). Asthma mortality and
morbidity have also been on the rise, with asthma accounting for more than 5000 deaths, 1.87 million emergency
department visits, and over 100 million restricted activity days in 1995 (1).

With the appropriate use of available therapies, asthma exacerbations and their consequences can be effectively
controlled. The purpose of this clinical practice guideline is to help clinicians and patients make appropriate
decisions about asthma care. This guideline can assist primary care providers or specialists in the diagnosis and
initial management of symptoms, follow-up management and assessment of the ongoing clinical situation,
emergency management of acute exacerbations, determination of appropriate treatment, and delivery of
individualized interventions. This guideline has been developed with a broad range of clinical settings in mind
and should be applied with enough flexibility to accommodate local practice and individual situations.

Guideline Development Process

Since 1998, the selection of guideline topics and the guideline development process have been under the joint
auspices of the Veterans Health Administration (VHA) and the Department of Defense (DoD) pursuant to
directives from the Department of Veterans Affairs Undersecretary for Health and the DoD Assistant Secretary
of Defense, Health Affairs. Asthma was selected based on its prevalence in the VHA and DoD populations, the
risks that are associated with this condition, and the mitigating effects of early diagnosis and preventive treatment
on the frequency and severity of asthma symptoms and mortality.

The guideline development process follows from the definition of clinical practice guidelines used by the VHA
and DoD (3,4):

Recommendations for the performance or exclusion of specific procedures or services derived
through a rigorous methodological approach that includes the following:

1. Determination of appropriate criteria, such as effectiveness, efficacy, population benefit, or
patient satisfaction; and
2. Literature review to determine the strength of the evidence in relation to these criteria.

This clinical practice guideline updates the 1997 version of the VHA Guideline on Management of Persons with
Asthma, a guideline aimed at the management of adult patients. The current guideline consists of two sections:
one on the management of asthma for adults and children 6 years and over and a second on the management of
asthma for infants and children under 6. The goal in developing this guideline was to incorporate information from
existing, national recommendations into a format, which would maximally facilitate clinical decision-making (5).
This effort drew heavily from the National Heart, Lung and Blood Institute's National Asthma Education and
Prevention Program Expert Panel Report 2, Guidelines for the Diagnosis and Management of Asthma, published
in July 1997 (6).

The 1997 guideline was the product of a research and consensus building effort among professionals from
throughout the VHA. Work on this updated guideline for the Management of Asthma was started in November
1998, at a meeting that also updated a companion guideline, the Management of Chronic Obstructive Pulmonary
Disease. The expert panel convened in 1998 included new participants from the DoD, VHA and academia as
well as many of those involved with the 1997 VHA asthma guideline and a team of private guideline facilitators.
An experienced moderator facilitated the multidisciplinary panel (including internists, family practitioners,
pediatricians, pulmonologists, allergists, nurse practitioners, physician assistants, nurses, pharmacists, and health
educators) in developing an updated asthma guideline appropriate for adults and children old enough to cooperate
with spirometry. A smaller group of experts and primary care providers who work with infants and young
children spent an additional day adapting the asthma guideline for use with children too young for spirometry.
The process is evidence-based whenever possible. Where evidence is ambiguous or conflicting, or where
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scientific data are lacking, the clinical experience within the room was used to guide the development of
consensus-based recommendations.

The clinical experts subjected all decision points in the algorithm to simulation exercises. A variety of
hypothetical "patients" were run through the algorithm to test whether it was likely to work in a real clinical
situation. Whenever an irregularity was encountered, changes were made. The clinical experts are thus
reasonably confident that the algorithm will prove to be useful in real clinical encounters.

We are confident that the current guideline represents a significant step forward for primary health care in the
DoD and VHA by promoting evidence-based management for persons with asthma. However, it is only the first
step in the mission to improve the care of those with asthma. In the future, the challenges will be in:

¢ Guideline implementation
e Guideline promotion
e Development of teaching tools for graduate and continuing medical education
¢ Development of automation tools that include:
- Provider specific report cards
- Performance monitors that assist the practitioner/facility in outcome tracking based on guideline use.

Clinical guideline algorithms provide a basis for local development of more specific clinical pathways.
Pathways are clinical management tools that organize, sequence, and specify the timing for the major patient
care activities and interventions of the entire interdisciplinary team for a particular diagnosis or procedure.
Clinical pathways define key processes and events in the day-to-day management of care and often serve as a
component of the patient record. Variance from the pathway along with causes of divergence should be
documented. Clinical pathways should be developed locally, as they are specific to the particular setting where
utilized.

The system-wide goal is to improve local management of patients with asthma and thereby improve patient
outcomes. The guideline/algorithms are designed to be adapted to an individual facility’s needs and resources.
They will also be updated periodically or when relevant research results become available. The guideline should
be used as a starting point for innovative plans that improve collaborative efforts and focus on key aspects of care.

The clinical practice guideline is presented in an algorithmic format. There are indications that this format
improves data collection and clinical decision-making and helps to change patterns of resource use. A clinical
algorithm is a set of rules for solving a clinical problem in a finite number of steps. It alows the practitioner to
follow a linear approach to the recognition and treatment of asthma. It is recognized, however, that clinical
practice often requires a nonlinear approach, and must always reflect the unique clinical issues in an individual
patient-provider situation. The use of guidelines must always be considered as a recommendation within the
context of a provider's clinical judgment in the care for an individual patient.

A clinical algorithm diagrams a guideline into a step-by-step decision tree. The steps in this tree are represented
as a sequence of actions (rectangle "do boxes") and questions (hexagonal "decision boxes'). A letter within a box
of an algorithm refers the reader to the corresponding annotation.  The annotations elaborate on the
recommendations and statements that are found within each box of the algorithm. These annotations include a
reference, when required, and evidence grading for each recommendation. The strength of the recommendation
(SR) and the level of the evidence (LE) are both noted. The reference list at the end of each annotation includes
all the sources used—directly or indirectly—in the development of the annotation text. A complete bibliography
is provided at the end of the document.

Literature

The literature supporting the decision points and directives in this guideline is referenced throughout the
document. Because this guideline is an update of the VHA asthma guideline developed in 1997, the literature
search in support of the update focused on literature published after 1996 related to the population being studied
(adults and children) and the treatment setting (primary care). Queries were developed under the guidance of
members of the DoD/VHA expert panel.
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The search was carried out using the National Library of Medicine's (NLM) MEDLINE database. The Medical
Subject Headings (MeSH) included: (Diseases, Respiratory Tract Diseases; Respiratory Tract Diseases -
Bronchial Diseases; Respiratory Tract Diseases - Respiratory Hypersensitivity; Lung Diseases; Lung Diseases -
Obstructive; Immunologic Diseases - Hypersensitivity, Immediate - Respiratory Hypersensitivity; Asthma).
Selection of articles was then based on key therapies in asthma, study characteristics, and study design.

The literature search was followed by critical analysis of the literature, primarily by the clinical experts. To
promote an evidence-type approach, the quality of evidence was rated using a hierarchical rating scheme. The
value of a hierarchical rating scheme is that it provides a systematic means for evaluating the scientific basis for
health care services (7). The rating scheme used for this guideline is based on a system used by the Agency for
Health Care Policy and Research. Decision points in the algorithm are annotated, and the primary source
documents for the annotation are graded. The grading schemes used for this guideline are:

STRENGTH OF RECOMMENDATION GRADING (8)

Grade Strength of Recommendation
1 Usually indicated, always acceptable, and considered useful and effective.
2a Acceptable, of uncertain effectiveness, and may be controversial. Weight of

evidence in favor of usefulness/effectiveness.

2b Acceptable, of uncertain effectiveness, and may be controversial. Not well
established by evidence, can be helpful and probably not harmful.

LEVEL OF EVIDENCE GRADING

Level of Evidence Level of Evidence Level of Evidence
Grading = A Grading = B Grading = C
Primary Evidence | Randomized clinical Well-designed clinical Panel consensus
trials studies
Secondary Other clinical studies | Clinical studies related to | Clinical studies related to
Evidence topic but not in this topic but not in this
clinical population clinical population

Performance M easurement

The inability of consumers and health care purchasers to determine if medical care is appropriate and effective
has given rise to the concept that the health care system should be held accountable for what is done and the
outcomes achieved. This principle of accountability has resulted in the development of so-called “performance
and outcome measures,” administered through “report card” systems. Measures must be seen as fair and
reasonable, and able to be carried out in various practice settings.

Performance measures are indicators or tools to assess the level of care provided to populations of patients. The
measures are constructed to make the best use of the evidence available for assessing care or outcomes in
systems where patient characteristics (e.g. co-morbidity) and compliance cannot be easily determined and taken
into consideration (i.e. the measures are not case-mix adjusted). Along with the work on guideline development,
both VHA and DoD are developing and disseminating companion performance measures.
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Overview of the Guideline

This guideline consists of eight modules divided into two major sections: management of asthma for adults and
children 6 years and over (Ala-A4a) and management of asthma for children under 6 (Alp-A4p).

1. Asthma diagnosis and initial management for adults and children age 6 years and over (Ala)
2. Asthma treatment follow-up management for adults and children age 6 years and over (A2a)
3. Asthma emergency management for adults and children age 6 years and over (A3a)

4. Asthma telephone triage management for adults and children age 6 years and over (A4a)

5. Asthma diagnosis and initial management for infants and children under 6 years old who
cannot perform spirometry (Alp)

6. Asthma treatment follow-up management for infants and children under 6 years old who
cannot perform spirometry (A2p)

7. Asthma emergency management for infants and children under 6 years old who cannot
perform spirometry (A3p)

8. Asthma telephone triage management for infants and children under 6 years old who cannot
perform spirometry (A4p)
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VHA/DoD Clinical Practice Guideline

Algorithm Ala: 1 of 3

Asthma Diagnosis and Initial Management for Adults and
Children Age 6 Years and Over

Patient with cough, wheeze, shortness of
breath, presenting for care
[A]

2 l

Perform history, physical examination and
tests, and assess patient

[B]
3 l 4
Are there signs and or symptoms Y Treat for acute asthma
of acute asthma? — using Module A3a
[C]

y l .

5 Evaluate/treat alternative diagnosis
Can a diagnosis other Y

than asthma be identified? Continue asthma evaluation if indicated
[D] ' (go to Box 7)

: 'y

Obtain pre- and post-bronchodilator
baseline spirometry
[E]

Management of Asthma: Adult Algorithms Page 1



Algorithm Ala: 2 of 3

Asthma Diagnosis and Initial Management for Adults and
Children Age 6 Years and Over

‘Airway obstruction demonstrated

by FEV,/FVC < 0.7
(0.8 for children)
(F]

11

Are PFTs
normal?

Clinical
suspicion
of asthma is
high?
[1]

16 \ 4

Consider alternative
diagnosis and/or
refer for consultation

Continue to monitor
Repeat spirometry when

patient is symptomatic
(D]

13

Trial of inhaled
beta ,-agonist

N

10

15

VHA/DoD Clinical Practice Guideline

Is the airway obstruction
reversible with short-acting
beta ,-agonist
(i.e., improvement in FEV, >
12% or 200 ml in the average
adult)?
[G]

N l

Therapeutic trial of
corticosteroids:

» 1-2 weeks of oral
corticosteroids and short-
acting beta,-agonist

or
* 4-6 weeks of inhaled

corticosteroids and inhaled
short-acting beta,-agonist

14

Did trial result in
improved FEV,
> 12% or clinical
improvement?
K]

Consider test for airway
hyperresponsiveness with
appropriate consultation
(bronchoprovocation testing, or
diurnal variation in PEF)

(L]

Did tests demonstrate
airway hyper
responsiveness?
[L]
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VHA/DoD Clinical Practice Guideline

Algorithm Ala: 3 of 3

Asthma Diagnosis and Initial Management for Adults and
Children Age 6 Years and Over

18

Person diagnosed
with asthma

19 Assess asthma severity and

prescribe medication
based on Table A
[M]

Identify special circumstances
(pregnancy)
[N]

20 v

Evaluate for triggers and develop
plan to minimize environmental
triggers
[O]

Provide patient education, written
action plans and objective
monitoring (FEV, or PEF)

[P]

21 ¢

Schedule follow-up visit

[Q]
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Algorithm A2a: 1 of 3

Asthma Treatment Follow-up Management for Adults and

Children Age 6 Years and Over

Patient with asthma
Follow-up visit with the provider

Is there evidence of
an acute asthma exacerbation?
[A]

VHA/DoD Clinical Practice Guideline

Treat for acute asthma using
Asthma Emergency Management
Module A3a

Perform interim history as appropriate
given stability of the patient:

* Triggers

 Best peak flow

» Exacerbations

« Comorbidities

» Adherence

« Medication adverse effects

Physical exam (including height for
children)
[B]

Assess and classify asthma
severity using Table A
[C]

Identify special circumstances
(such as pregnancy)
[D]
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Algorithm A2a: 2 of 3

VHA/DoD Clinical Practice Guideline

Asthma Treatment Follow-up Management for Adults and

Children Age 6 Years and Over

6 7
Are there comorbid conditions
or medication adverse effects affecting Y
asthma control?
[E] [F]

Address these conditions

]

Address adherence problems

Have patient demonstrate inhaler
technique with spacer at every visit

9
8 - -
re there problems with patient Y
adherence/inhaler technique?
[C]

i

10
E

Develop plan to minimize
environmental triggers

(1]

11
. : o Y
nvironmental triggers identified?
[H]

N r
12
A

13
re symptoms controlled, and is v
pulmonary function normal or optimal
for patient?
[J]

Ny

Consider medication step-up and/or
referral to asthma specialist

14

See step-care approach in
Table A

(L]

Consider medication step-down

(K]
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VHA/DoD Clinical Practice Guideline

Algorithm A2a: 3 of 3

Asthma Treatment Follow-up Management for Adults and
Children Age 6 Years and Over

15
Provide and/or review and update patient
education and written action plans
[M]

16
Preventive health maintenance:

*Vaccinations (influenza)
*Counseling/Education
*Monitoring for long-term medication
adverse effects
Smoking cessation

[N]

17

Schedule follow-up visit
[O]
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Algorithm A3a: 1 of 3

Asthma Emergency Management for Adults and
Children Age 6 Years and Over

Patient presenting with signs/
symptoms suggestive of
acute asthma
[A]

v

Can a life-threatening
condition other than
asthma be identified?

[B]

VHA/DoD Clinical Practice Guideline

Treat for identified
condition

Nr

Assess severity of asthma
exacerbation
Do pulse oximetry
Have patient perform PEF or
FEV,, if clinically able
[C]

: v

Initiate inhaled short-acting
beta, -agonist therapy

Supplemental oxygen, if necessary,
to keep SaO, > 90%
(>95% for pregnant women)

6 '
Is there impending v

respiratory failure?
[E]

Consider intubation

Admit to ICU
[F]

Management of Asthma: Adult Algorithms Page 7




VHA/DoD Clinical Practice Guideline

Algorithm A3a: 2 of 3

Asthma Emergency Management for Adults and
Children Age 6 Years and Over

Is there a good
8 response to treatment?

(FEV, or PEF >70%
of the predicted value or Y
patient’s best value
and decreased signs/
symptoms of
acute asthma)

[C]
10
N * Observe and reassess
9 | periodically during the
Consider alternative next hour
diagnoses, and continue v
or adjust pharmacologic
therapy: Is there a good response to
« inhaled short-acting 11 treatment?
beta, -agonists _ PEF, FEV, >70%
* O, for hypoxemia of the predicted value or Y
: antlchollnerglcs in patient’s best recorded value
selected patients _ The improvement in signs/ symptoms
* (systemic) corticosteroids has lasted for
[H] at least 1 hour
[G]

12 N¢

Treat with short-acting
beta, -agonists and systemic
corticosteroids; reassess at
1-3 hours

(1]

v

Is there a good response to
13 treatment?

PEF, FEV, >70% Y
of the predicted value or
patient’s best recorded value
The improvement in signs/
symptoms has lasted for

at least 1 hour
[C]

Management of Asthma: Adult Algorithms Page 8




Algorithm A3a: 3 of 3

VHA/DoD Clinical Practice Guideline

Asthma Emergency Management for Adults and

Children Age 6 Years and Over

14 / Is there partial response? 15
PEF, FEV,>50% Is patien'g (or_
but < 70% predicted Y parents, if child) Y
willing and able to
(Improved but not manage at home?
resolved signs/ symptoms
for 1 hour)
[J]
16 N
Consult with admitting
N physician regarding
> appropriate level of care
(ICU, hospital ward)
[K]
18
17 h 4
) ) Document the patient's
appropriate level of care time of discharge from care,
[L] including vital signs and
pulse oximetry
[M]
19 I
Provide patient education
Provide written action plan
[N]
Ny I

Schedule appropriate follow-up
[O]
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Algorithm Ada: 1 of 2

Asthma Telephone Triage Management for Adults and
Children Age 6 Years and Over

4 )

Patient with established
diagnosis of asthma who
calls the care provider
with complaint(s) of
acute cough, wheeze, or
shortness of breath

- J

Are patient's
symptoms
consistent with
asthma?

VHA/DoD Clinical Practice Guideline

Is there
evidence of a
severe asthma
exacerbation?

[B]

N

Refer to ED or for
emergency office visit

Use Asthma Emergency
Management Module A3a

Management of Asthma: Adult Algorithms Page 10



VHA/DoD Clinical Practice Guideline

Algorithm Ada: 2 of 2

Asthma Telephone Triage Management for Adults and
Children Age 6 Years and Over

Does the patient
have a specific
written action
plan, medication
and equipment
for home
treatment?
[C]

appropriately

10
N
9
Can the patient
be managed
safely at home?
[D]
N
5 11
h 4 \ 4
Treat

Refer to ED or for
emergency office

visit

Use Asthma Emergency
Management Module A3

Has the patient
implemented his/her
action plan?

Implement action

plan —>

Manage at home without written
action plan:

* Assess severity of
(PEF, RR, retractions, wheezing)

* Initiate beta,-agonist therapy

(E]

12

Has the treatment or
action plan worked?

13

Refer to ED or for
emergency office visit

Use Asthma Emergency
Management Module A3a

Follow-up
therapy

Use Asthma Treatment
Follow-up Management

Module A2a

[F]
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VHA/DoD Clinical Practice Guideline

Asthma Diagnosis and Initial Management for Adults
and Children Age 6 Years and Over (Ala)

(Please note that this guideline is for patients who can perform spirometry. For those children over 6 years old
who cannot perform spirometry, consider using the algorithm for infants and children under 6 years old.)

A. (Box 1) Patient with Cough, Wheeze, Shortness of Breath Presenting for Care

OBJECTIVE: To highlight common presentations of asthma
ANNOTATION:

Consider a diagnosis of asthma when there exists:

e Initial/recurrent symptoms consistent with asthma:
e Cough

Wheeze

Shortness of breath

Chest tightness

Chest pain

Increased sputum production

Prolonged post-exertional fatigue

e History of the following:
e Recurrent bronchiolitis or bronchitis
e Chronic cough
¢ Nighttime cough
¢ Prolonged respiratory symptoms (greater than 10 days) with concomitant presumed viral upper respiratory
infection (URI)
¢ Recurrent pneumonia

DISCUSSION:

Asthma is under-recognized and often mislabeled (especially in children). Consider asthma if any of the
following indicators are present. No one indicator is diagnostic of asthma, but the presence of multiple indicators
increases the likelihood of asthma. Asthma is defined by reversible airway obstruction, which can include
symptom-free intervals.

1. Wheezing, but the absence of wheezing does not exclude asthma.

2. History of any of the following: cough (especially worse at night or with exertion), recurrent wheeze,
difficulty in breathing, or chest tightness.

3. Reversible airflow limitation and diurnal variability in peak flows measurements (> 20% variation between
early morning pre-medication peak expiratory flow (PEF) and late afternoon PEF).

4. Symptoms occur or are made worse by: exercise, viral URI, animals with fur or feathers, house dust (mites),
mold, smoke, pollen, changes in weather, strong emotional expressions, airborne chemicals, or menses.

Other atopic disorders, such as eczema, alergic rhinitis, recurrent urticaria and recurrent croup are often
present in the patient or family members.

TABLE OF EVIDENCE:

Intervention References Grade of Strength of
Evidence Recommendation
Initial diagnosis of asthma NAEPP EPR-2 1997 C 1

Management of Asthma: Annotations (Ala) Page 12



VHA/DoD Clinical Practice Guideline

B. (Box 2) Perform History, Physical Examination and Tests, and Assess Patient

OBJECTIVE: To outline the medical history, physical exam findings, and laboratory tests that are useful in
diagnosing asthma

ANNOTATION:

Important components of medical history are exercise tolerance, response to infections, respiratory response to
irritants/allergens/triggers, occupation and hobbies, family history of asthma or allergy, and quantification of
active/passive smoke exposure. Important associated conditions are rhinitis, sinusitis, eczema, and
gastroesophageal reflux disorder (GERD).

Other important historical components are:

Severity of symptoms (including nocturnal respiratory symptoms)

Limitations in lifestyle (work and school performance and absences, functional status)
Urgent-clinic and emergency department (ED) visits

Hospitalizations, ICU admissions, endotracheal intubations

Asthma medication use

Environmental exposure

The physical examination for asthma focuses on:

e Vita signs

e Eyes, nose and throat
e Chest

e Skin

In addition to pulmonary function tests, lab tests which may occasionally be helpful are: evaluation of allergy to
inhalants (with skin tests or with in vitro tests), complete blood count (including eosinophil count), chest
radiograph, total immuno globulin E antibody (IgE), CT scan of the sinuses, sputum examination (in adults),
esophageal pH probe (rule out GERD), and tuberculin skin test.

The diagnosis of asthma is based on the patient's medical history, physical examination, previous and present
pulmonary function tests, and other laboratory test results.

TABLE OF EVIDENCE:

Intervention References Grade of Evidence Strength of
Recommendation
Clinical evaluation of Li et al. 1996 C 1
asthma Spector and Nicklas 1995
Sinusitis; association Wald 1992 B 2a
with asthma Friday and Fireman 1988

C. (Box 3) Are There Signs and/or Symptoms of Acute Asthma?

OBJECTIVE: To recognize the signs and symptoms of acute asthma

ANNOTATION:

The quickest way to assess asthma severity is to evaluate respiratory signs/'symptoms and patient comfort level.

e Usual signs/symptoms of acute asthma are cough, wheeze, shortness of breath, chest tightness, chest pain,
increased sputum production, and prolonged post-exertional fatigue

e Other symptoms are anxiety, inability to lie down comfortably or sleep due to dyspnea
e Symptoms may start acutely or progress over hours to days
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e Other signs of acute asthma are tachypnea, tachycardia, pulsus paradoxus, accessory respiratory muscle use,
prolonged expiratory phase, hyperinflation of chest, anxiety, inability to speak in full sentences, cyanosis,
confusion or lethargy

* Blood gas results may be normal in severe disease and should not be used alone to determine the severity of
asthma

DISCUSSION:

The degree of wheezing may not correlate with the severity of asthma. Decreased wheezing may actually
indicate worsening asthma and impending respiratory failure.

Triggers of asthma exacerbations include: exercise, URIs, respiratory irritants/allergens, active/passive smoke
exposure, toxic fume inhalation, or breathing cold or dry air.

A history of previous hospitalizations (especially ICU admissions), previous need for intubation, recent ED visits
and a history of severe persistent asthma all may indicate a more severe or unresponsive asthma exacerbation that
may result in hospitalization.

TABLE OF EVIDENCE:

I ntervention References Grade Of Strength of
Evidence Recommendation
Clinical assessment of asthma | Corbridge 1995 C 1

Lowenthal 1993
NAEPP EPR-2 1997

Risk factors for fatal asthma Strunk 1987 B 1

D. (Boxes5 and 16) Can a Diagnosis Other than Asthma be Identified?

OBJECTIVE: To identify aternative diagnoses that require treatment

Please note that the presence of an alternative diagnosis does not preclude the need for continued evaluation for
asthma.

ANNOTATION:

Differential diagnosis of asthma-like findings:

Chronic obstructive pulmonary disease (chronic bronchitis or emphysema)
Pulmonary embolism

Congestive heart failure

Laryngeal dysfunction (vocal cord dysfunction [V CD]/psychogenic stridor)
Mechanical obstruction of the airway (stenosis, tumor, foreign body)
Pulmonary parenchymal disorders (sarcoidosis, pulmonary fibrosis, others)
Pulmonary inflammation (eosinophils, microorganisms)

Cough secondary to drugs (beta blockers and/or angiotensin-converting enzyme (ace inhibitors)
Hyperventilation syndrome

Bronchiectasis

Cystic fibrosis

Cough secondary to sinus infection/inflammation, cigarette smoking or GERD
Allergic rhinitis and/or sinusitis

Chronic aspiration

Psychogenic cough

L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]

Additional considerations in the differential diagnosis of asthma-like findings in the child:
e Foreign body in the trachea or bronchus

e Laryngotracheomalacia, tracheal stenosis, or bronchostenosis

¢ Bronchopulmonary dysplasia
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